Compensatory regulation of the sodium/phosphate cotransporters NaPi-IIc (SCL34A3) and Pit-2 (SLC20A2) during Pi deprivation and acidosis.
The role of four Pi transporters in the renal handling of Pi was analyzed using functional and molecular methods. The abundance of NaPi-IIa, NaPi-IIc, and Pit-2 was increased by 100% in kidney from rats on a 0.1% Pi diet, compared to a 0.6% Pi diet. Pit-1 was not modified. Type II-mediated Pi uptake in Xenopus oocytes increased as the pH of the uptake medium increased, and the opposite occurred with Pit-1 and Pit-2. At pH 6.0, Pi uptake mediated through type II was approximately 10% of the uptake at pH 7.5, but the uptake through Pit-2 was 250% of the activity at pH 7.5. Real brush-border membrane vesicles (BBMV) responded to pH changes following the same pattern as type II transporters. Adaptation to a 0.1% Pi diet was accompanied by a 65% increase in the V (max) of BBMV Pi transport at pH 7.5, compared to a 0.6% Pi diet. The increase was only 11% at pH 6.0. Metabolic acidosis increased the expression of NaPi-IIc and Pit-2 in animals adapted to a low Pi diet, and phosphaturia was only observed in control diet animals. The combination of the pH effect, Pi adaptation, and metabolic acidosis suggests very modest involvement of Pit-2 in renal Pi handling. Real-time PCR and mathematical analyses of transport findings suggest that NaPi-IIa RNA accounts for 95% of all Pi transporters and that type II handles 97% of Pi transport at pH 7.5 and 60% of Pi transport at pH 6.0, depending on the pH and the physiological conditions.